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after two or three nights a sufficient quantity has been collected the goat is released and the tools hardened in the urine. Als< the urine of a red-haired boy hardens tools better than ordinary water.
The first serious investigation of the subject was undertake] by the French philosopher Reaumur; and though he naturally wa greatly influenced by the prevailing point of view, his ideas bea a striking resemblance to some modern theories. He observe^ the increase in volume without a corresponding increase in weight and concluded that the hardening of steel was entirely a questio: of changes in internal structure. Rinman, the Swede,, continue' these researches; and studied especially the tempering colours bot on steel and other metals.
In 1740 Christian Polhem, also a Swede, in describing th process of converting iron into steel by cementation, gives also number of hardening wrinkles which are still of value. For thi: knives and shears he recommends quenching in molten lead. B the middle of the eighteenth century, a number of mixtures c salt, saltpetre, etc., were added to the hardening water in order t make the steel tough as well as hard; this vein of superstitio appears to be not yet worn out.
Files appear to have been hardened two centuries ago ver much as they are hardened to-day in districts where they are mad from mild steel, i. e. they were coated with wet masses of hor dust and hoof parings, and then, after drying, heated and quenchec Watchmakers' files were supposed to be made hard and tough b quenching in a concoction of garlic made as follows : Cut th garlic into small pieces, cover with brandy and allow to stani for twenty-four hours in a warm place; then press out the liquo and preserve in closed bottles. Some quaint conceits about th quenching of steel in one liquor to make it hard, and in another t make it soft, are related by Roberts-Austen (An Introduction to the Study of Metallurgy, 4th edn., pp. 138-140). districts, e.g. in Russia, where some files are made from mild steel and require a coating to protect the teeth, and at the same time carburi/.c them to some extent.
